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Detailed Description 

1. Name of Invention 

Stage Positioning Measurement System 

2. Claims 

(1 ) To perform a stage positioning and a position measurement, a stage 
positioning measurement system is equipped with two methods: the first position 
measurement method in which a laser measuring device and its accommodating mirror 
are used and the second position measurement method in which a mirror other than a 
laser measuring device is not used, and is further characterized by possessing a means to 
switch to a stage positioning system by the second position measurement method if the 
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stage is positioned outside a positioning range determined by the first position 
measurement method. 

(2) The said second position measurement method is a stage positioning 
measurement system described in claim 1 in which a pulse conversion by an optical scale, 
a magnetic scale or an encoder is used.. 

3. Detailed Explanation of the Invention 

[Industrial Field of Application] 

The present invention relates to an optimal stage positioning measurement system 
that can be used in semiconductor equipments, etc. 

[Prior Art] 

For this type of stage positioning, in the past, only one kind has been selected and 
used from various kinds of measuring methods such as laser measuring device, scale, or 
travel count by encoder that is connected to a ball screw for a stage travel. 

And, specifically for those that require accuracy, in many cases, a position 
measurement only by a laser measuring device is used as an apparatus. that currently 
provides the highest accuracy and widest measurement range. 

[Problems That the Invention is to Solve] 

However, if a laser measuring device is used for positioning and two or more axes 
exist, a larger mirror that covers the whole stage travel range is required as a mirror for 
laser'measurement, and the wider the travel range gets, the larger a mirror is required, 
thus causing problems described below. , 

(1) A larger size of mirror causes a high cost in production, prolonged delivery, or 
deterioration of accuracy. 

(2) Stiffness of the stage decreases due to an increased weight of the mirror. 

The purpose of the present invention is, in consideration of the problems described in 
the aforementioned prior art, to provide a stage positioning measurement system that can 
perform a laser measurement with a small-sized mirror even if the stage's travel range is 
wider, and herewith to promote a cost reduction, a faster delivery, and a better accuracy. 

[Means Used to Solve the Problems and Effects] 

To achieve the aforementioned goals, considering the fact that a stage positioning 
device does not necessary require a precise positioning accuracy by a laser measurement 
for the whole positioning range, a stage positioning measurement system by this present 
invention is characterized by that the size of a mirror is reduced to the minimum 
requirement and a stage measurement method is switched to the one in which a mirror is 
not used for outside the laser positioning range. 

In other words, the present invention consists of a laser measuring device, a 

mirror, 
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(Note- it seems like a line is missing here in original) 

a laser interferometer for measuring a Y-axis position, and 9 that is a control CPU to 
switch between the measurement system using scale 3 and the measurement system using 
interferometer 6, and to control a drive of X, Y stages by processing information from a 

measurement system. 

In the present working example, interferometer 7 is used to measure a position in 
the Y-axis direction of movable base 4. And a position in the X-direction of movable 
base 4 is measured both by laser measurement by means of interferometer 6 and position 
data read by means of scale 3. 

That is, if X-axis stage 2 moves to a position as shown in figure 3, a laser 
measurement by means of interferometer 6 is not performed, instead a position 
measurement by scale 3 will be performed. Meanwhile, in the case of figure 2, a laser 
measurement is performed. According to the present working example, mirror 5 can be 
shortened as much distance a as shown in figure 3, and which makes a small sized mirror 

possible. ' 

Figure 4 is a top view that shows a second working example of the present 
invention. In this second working example, scale 3 in the working example shown in 
figure 1 is replaced with a system that is equipped with two methods: the first position 
measurement method in which a travel amount by an encoder, etc. (a small sized one is 
sufficient) is used and the second position measurement method in which a mirror is not 
used and if the stage is positioned outside the positioning range; of the laser measuring 
device, it is switched to a stage positioning system by the second position measurement 
method, and herewith a small sized mirror is made possible. 

[Working Examples] . 

Hereafter, working examples of the present invention are explained using 

drawings. . ... 

Figure 1 is a top view of the X and Y stages in the stage positioning measurement 
system pertaining to a first working example of the present invention. Figure 2 is a top 
view in which the X-axis stage of the stages of figure 1 moves to one end. Figure 3 is a 
top view in which the X-axis stage moves to the other end as compared with the position 
in figure 2. In these drawings, 1 is a Y-axis stage, 2 is a X-axis stage, 3 is a scale which 
can electrically or optically read numeric values, 4 is a movable base, 5 is a mirror for 
laser measurement, 6 is a laser interferometer for X-axis position measurement, 7 
(Note- It seems a line is missing here in original.) u 
replaces drive mechanism 8 that has a function to verify the current stage position by 

counting a travel amount. . 

Meanwhile, for switchover of two measurement methods, there is a method in 
which switchover timing is stored in a CPU as position information so that a switchover 
takes place at a specified position of one of the measurement methods, or a method in 
which a switchover takes place when one of the measurement methods detects a specific 
signal. 

[Merits of the Invention] . . L » u 

As explained above, with the present invention, a position that cannot be 
measured by means of laser measurement can be measured by a position measurement 
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method without a mirror; therefore, a mirror can be shortened, and this makes a mirror to 
be smaller. The following effects are obtained due to a small-sized mirror. 

( 1 ) Manufacturing mirrors becomes easier, and that promotes a cost reduction, a 
faster delivery, and a better accuracy. 

(2) As a weight of the mirror is reduced, stiffness of the stage is relatively 
increased, and a natural frequency is increased, making a servo control easier. 

4. Brief Explanation of the Drawings 

Figure 1 is a top view of the X and Y stages in the stage positioning measurement 
system pertaining to a first working example of the present invention. 

Figure 2 is a top view in which the X-axis stage of the stages of figure 1 moves to 
one end. 

Figure 3 is a top view in which the X-axis stage moves to the other end as 
compared with figure 2. 

Figure 4 is a top view of the X and Y stages of a second working example of the 
present invention. 

Y-axis stage 
X-axis stage 
Scale 

Movable base 

Mirror for laser measurement 
Laser interferometer for X-axis measurement , 
Laser interferometer for Y-axis measurement 

Drive mechanism that is equipped with a function to count a travel amount 
Control CPU 

Applicant: Canon Corp. 

Agent: Tetsuya Itoh, Patent Attorney 

Agent: Tatsuo Itoh, Patent Attorney 
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